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HIV Entry by Stealth
PAGE 433
Human immunodeficiency virus (HIV) is thought to infect cells by directly fusing with the
plasma membrane, although some evidence exists to support alternative pathways for
viral entry. Using time-resolved imaging of single viruses, Miyauchi et al. demonstrate
that HIV enters cells via receptor-mediated endocytosis. The results also reveal that
dynamin plays a role in HIV envelope glycoprotein-mediated fusion with endosomes.
Endosomal fusion is markedly delayed relative to virus endocytosis, suggesting that
endocytic entry can protect HIV from inhibitors and antibodies targeting conserved viral
epitopes that are exposed during the course of fusion.
Nucleosome Positioning Is RSC-y Business
PAGE 445
Eukaryotic promoters are characterized by a nucleosome-free region flanked by nucleosomes containing the histone variant
H2A.Z. Although DNA sequence has been correlated with nucleosome positioning, computational predictions of nucleosome
positions have had limited success. Hartley et al. now show that chromatin remodeling by the RSC complex displaces
promoter nucleosomes in vivo from their predicted positions, helping to explain the discrepancy between theory and experi-
ment. The authors also provide evidence that H2A.Z is not required for nucleosome positioning but that H2A.Z deposition
requires the formation of a nucleosome-free region.
H2B Ubiquitination Is RAD, Man
PAGE 459
Histone H2B monoubiquitylation is correlated with gene activation and is essential for H3 methylation events that also mark
active genes. Kim et al. now establish that the human homologs of yeast RAD6 and BRE1 constitute the E2-E3 combination
that mediates H2B ubiquination in human cells. Through in vitro reconstitution assays, the authors show that H2B ubiquitina-
tion is transcription-dependent but does not directly affect transcription through chromatin. They further demonstrate that
H2B ubiquitination stimulates H3K4 methylation by the hSET1 complex. These results provide a mechanistic link between
the H2B ubiquitination and transcription, as well as new insights into the function of ubiquitinated H2B.
Chaperoning CENP-A to the Centromere
PAGE 472 and PAGE 485
Centromeres are chromatin regions that ensure proper chromosome segregation and are
defined by the presence of the histone variant CENP-A in humans. HowCENP-A deposition
occurs at centromeres without a determining underlying DNA sequence is a major unre-
solved question in epigenetics. Two studies in this issue now report that CENP-A nucleo-
some assembly requires the protein HJURP. Foltz et al. report that HJURP is part of a
preassembly complex specific for CENP-A, and Dunleavy et al. find that HJURP promotes
deposition of new CENP-A. Thus, these two studies identify a new CENP-A chaperone
important for centromere identity.
Bridging the Methylation Divide
PAGE 498
Small RNAs can act as sequence-specific guides for DNA methylation to silence transpo-
sons and other repetitive elements in plants and mammals. He et al. identify KTF1, a new
effector of siRNA-directed DNA methylation (RdDM) in the model plant Arabidopsis thaliana. Mutations in KTF1 reduce
DNA methylation and derepress target loci of RdDM without abolishing the siRNAs. The authors show that KTF1 binds
another effector protein, ARGONAUTE4 (AGO4), as well as RNA transcripts. Thus, KTF1 may function as an adaptor protein
by physically linking scaffold RNA transcripts generated by RNA polymerase V to AGO4-mediated transcript cleavage and
epigenetic regulation.Cell 137, May 1, 2009 ª2009 Elsevier Inc. 383
Giving EJCs the Boot
PAGE 536
During intron removal, the spliceosome deposits exon junction complexes (EJCs) on the spliced mRNA as architectural land-
marks for removed introns. The complexes remain associated with the mRNA as it transits to the cytoplasm, where EJCs
contribute to posttranscriptional processes (including nonsense-mediated decay) before being removed and recycled.
Ribosomes are thought to be responsible for removing EJCs during translation. Now, Gehring et al. uncover a role for the
cytoplasmic protein PYM in EJC disassembly in vitro and in vivo. PYM contributes to the process through interactions
with the Y14/MAGOH components of the EJC as well as with ribosomes.
Ubiquitin Pool Maintenance
PAGE 549
Ubiquitin modification controls various cellular activities, but how is a cellular pool of ubiquitin available for substrate conju-
gation maintained? Kimura et al. identify Rfu1, an inhibitor of the yeast deubiquitinating enzyme (DUB) that regulates cellular
levels of monomeric ubiquitin and free unanchored ubiquitin chains. Rfu1 enables the maintenance of free ubiquitin chains
during normal growth conditions. Downregulation of Rfu1 during heat shock is partially required for the rapid loss of these
free chains as they are recycled onto protein substrates. Thus, ubiquitin homeostasis is controlled by a balance between
a DUB and its inhibitor and is likely important for ensuring a ready supply of ubiquitin during stress.
Broadening the Piwi Line of Defense
PAGE 509 and PAGE 522
Piwi-interacting RNAs (piRNAs) protect metazoan germ cells from transposons. Two
papers in this issue reveal that in the fly Drosophila melanogaster, specialized piRNA
pathways function in both the germline and the surrounding somatic cells. Malone
et al. and Li et al. find that a genetically hardwired pathway cooperates with an adap-
tive mechanism for transposon defense in female germ cells. Li et al. further show that
Argonaute3 is required to amplify piRNAs for the adaptive response. Both studies also
find a parallel somatic defense pathway that relies exclusively on the genetically
encoded resistance, which is Argonaute3 independent and centered on Piwi. Each
pathway protects against specific transposon classes. These studies provide
a glimpse into the genetic, cellular, and evolutionary forces that shape the battle
between transposons and their hosts.
SIRT5 Enters Detox
PAGE 560
Sirtuins are NAD-dependent protein deacetylases that connect metabolism and aging. In mammals, there are seven sirtuins
(SIRT1–7), three of which (SIRT3–5) are associated with mitochondria. Here, Lomb et al. show that SIRT5 deacetylates and
upregulates the activity of carbamoyl phosphate synthetase 1 (CPS1), an enzyme that catalyzes the initial step of the urea
cycle for ammonia detoxification. During fasting, NAD in liver mitochondria increases, thereby triggering SIRT5 deacetylation
of CPS1 and adaptation to the increase in amino acid catabolism. SIRT5-deficient mice fail to up-regulate CPS1 activity
and show elevated blood ammonia during fasting. These findings strengthen the link between sirtuins and the adaptation
to food scarcity.
Germ Cell Specification in a Dish
PAGE 571
One goal of germ cell research is to develop a strategy for inducing the formation of functional gametes from pluripotent stem
cells. Ohinata et al. now identify a paradigm of signaling activity for the specification of germ cell fate in mice. Based on this,
the authors induce the formation of primordial germ cells (PGCs), the origin of both oocytes and spermatozoa, from epiblast
cells. Upon transplantation, the induced PGCs contribute to spermatogenesis and fertile offspring. This study thus provides
a technological innovation to explore the mechanism of germ cell development by its reconstruction in culture.Cell 137, May 1, 2009 ª2009 Elsevier Inc. 385
